Anatomical organization of the spinocerebellar system in the cat, as studied by retrograde transport of horseradish peroxidase.
The distribution of spinocerebellar tract (SCT) neurons has been studied in the entire length of the spinal cord of the cat following injections of horseradish peroxidase into the cerebellum, and whether or not the axons of the labeled neurons crossed within the spinal cord was determined in cases with injections preceded by hemisections at the cervical levels. The SCTs were classified into the following crossed and uncrossed tracts according to the cell origin and the fiber course; the crossed SCTs originate from (1) the central cervical nucleus (the CCN-SCT), (2) lamina VIII neurons of the cervical to the lumbar cord (the lamina VIII-SCT), (3) spinal border cells (the border cell-SCT), (4) neurons in the medial lamina VII of the lumbar to the caudal spinal segments (the medial lamina VII-SCT), (5) ventral horn neurons (laminae VII and VIII) of the sacral and caudal segments (the ventral horn-SCT) and (6) dorsal horn neurons (lamina V) of the sacral and the caudal segments (the dorsal horn-SCT). The uncrossed tracts originate from (1) neurons of the medial lamina VI of C2 to T1 (the medial lamina VI-SCT of the cervical cord), (2) neurons in the central part of lamina VII of C6 to T1 (the central lamina VII-SCT of the cervical enlargement), (3) lamina V neurons of the lower cervical to the lumbar cord (the lamina V-SCT), (4) Clarke's column (the Clarke's column-SCT and (5) neurons in the medial lamina VI of L5 and L6 (the medial lamina VI-SCT of the lumbar cord). The present study suggests that the spinocerebellar system originates from more diverse laminae than has previously been known, and further refined studies on the topographic projections of each tract will yield more important and valuable information in this field.